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Hydrologic context
Both 2011 and 2012 were atypical years relative to the average annual flow curve (see
figure 2 for the average annual flow curves). 2011 saw two surges in discharge, one during
the spring and one in the fall, as opposed to the normal, single late summer surge. 2012
saw an extreme increase in discharge that remained sustained through the normal period
of peak flow. The end of 2012 has been seeing a decline in flow consistent with most years.

Figure 1: Comparison of discharge for the report period

2011
The 2011 diving season at Weeki Wachee main spring was anomalous in that spring
discharge was decreasing at a typical rate in February and March 2011 and looked to be on
course for the diving window to be open in April. Unfortunately an unusual amount of rain
fell on the springshed in late March causing the spring discharge to increase abruptly at the
end of that month and no further diving into the Weeki Wachee main spring was possible
in 2011.

The rainfall in March, followed by the normal summer rains, resulted in two periods where
Twin Dees actively discharged Floridan Aquifer water. This is unusual as compared to
recent years where Twin Dees only experiences one active-discharge period, typically
during the October-November timeframe. Unfortunately, both discharge periods in 2011
were relatively short periods, limiting KUR’s ability to capitalize on the significant
discoveries made in the fall 2011 period.
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2012
The winter of 2011-2012 was unseasonably dry in Florida. During May and June 2012 the
flow decreased sufficiently to allow some limited diving in Weeki Wachee main spring.

The combination of Tropical Storm Debby on June 26 2012 followed by a return to near
daily rainfall triggered a huge surge in discharge. This created a sustained discharge that
was higher than the recent average (see figure 2).

This resulted one of the most sustained and powerful discharges the spring has
experienced the last ten years. The springs experienced flow levels greater than the
average of the late 1990s through early 2000s. In December, we see the typical winter
downward discharge slope, albeit from a much higher peak than has been typical in recent
years.

Figure 2: Comparison of multi-year Averages
Note: the charts provided are based on the standard reference regression well-stage model to predict
discharge at Weeki Wachee. While the flow values presented are in reference to Weeki Wachee, KUR
has observed consistent correlation with Twin Dees discharge in terms of rate of change in velocity.
Twin Dees appears to have the same curve, just with significantly less flow. At approximately 120 cfs,
Twin Dees ceases to flow, so its curve is flat during those periods where Weeki is less than 120 cfs.



Page 6 of 19
Karst Underwater Research © 2012

Twin Dees Spring

Summary of Achievements

 Conducted further exploration of “Alph Tunnel”, Twin Dee’s deep source tunnel,
adding 715 feet of additional passage headed in a southeast direction at an average
depth of 315 ffw.

 Discovered a new deep passage (dubbed “The Mines of Moria”) trending northwest
from the large “Middle Earth” chamber – this was explored for an additional 531
feet of passage at an average depth of 270 ffw.

 Confirmed position of previous survey by deploying an underwater radiolocator
beacon in the “Alph” Tunnel at a depth of 305 ffw which was successfully localized
on the surface. This has been KUR’s deepest underwater radiolocation performed to
date.

 Resurveyed 964 feet of the large underground chamber “Middle Earth” and one of
the two passages leading to into it (the “Far Earth” tunnel), an additional 416 feet of
resurvey.

 Obtained high-definition video of the entrance passage as far as the first large room
“The Beach” to aid in drafting of an updated map (in progress). This will be useful
for comparative reference in the future.

 Increased the maximum observed depth of the cave to 335 ffw.
 Replaced first 200 feet of guideline with new stronger guideline for increased safety.
 Conducted set-up dives to stage safety gas within the cave at appropriate depths for

exploration of deep section.

Introduction

In September 2011, Twin Dees stopped being stagnant and started to flow again. The first
few dives showed a great deal of silt and organic detritus in the entrance passage, but with
the increasing flow the visibility improved as time went by to the point that working dives
could be undertaken. The first dives were to check the condition of the guideline and
although it was generally in good condition the first 200 feet was replaced to allow for the
heavier traffic anticipated in this part of the cave. Further penetration to “The Beach”
showed improving conditions and safety cylinders were placed at appropriate points in the
cave to support exploration of the deeper sections.

Water Quality Observations

As a result of the unusually high and sustained discharge during the summer of 2012, Twin
Dees was able to flush out a significant amount of stagnant water that had been trapped in
the tunnel leading to “The Pleasure Dome”. Figure 3 illustrates the change observed.
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Prior to 2012 “surge” As of December 2012

Figure 3: Conceptual flow diagram for Twin Dees – “Pleasure Dome” tunnel
comparison

The tunnel and the “Pleasure Dome” had trapped surficial water after the spring remained
stagnant for almost 24 months during 2006-2008. From a conduit perspective, this tunnel
is effectively a dead end with no outlet. So the normal low, brief discharges the spring
produces each year were inadequate to purge it. As of December 2012, the tunnel had been
flushed with new aquifer water to a depth of 180 ffw. The tunnel from 180 ffw and deeper
(including the entire “Pleasure Dome” room) remains filled with tannic, stagnant water and
it is unlikely future flow will be able to purge it given current local aquifer draw-down from
well-pumping within the springshed.

KUR also continues to monitor the three non-Floridan Aquifer water sources introducing
surficial water into the system. See figure 4 to reference locations.
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Figure 4: Conceptual flow diagram for Twin Dees. Indicating observed intrusion of
surficial water directly into Floridan system. (NOTE: The Pleasure Dome and its connecting tunnel
are omitted for clarity)

Surficial water intrusion sources
When exploration began in the mid-1990s, the KUR team cataloged three distinct points
where non-Floridan water aquifer water, at times, intrudes into the primary conduit.

General Observations
 The intruding water is slightly colder than the aquifer water
 The intruding water typically presents with a slight yellow hue
 The water chemistry appears to provide a favorable environment for the

development of chemotrophic bacteria colonies.
 Typically, the two shallow intrusion sources (“East” and “South”) are either both

active or both inactive in concert.
 Circumstantial evidence supports the following hypotheses:

o The east intrusion source originates from a set of sinks on either side of
the dirt access road just south of the spring.

o The south intrusion source comes from the one or more points in the
broad shallow pond bed directly south of the spring.

Observations specific to this report period
 The “West deep” intrusion source has been observed to intrude when the spring

is strongly discharging; however, during December 2012, this intrusion tunnel
was inactive.
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 In December 2012, the “South shallow” intrusion source was active while the
“East shallow” intrusion tunnel was inactive. This indicates that there may be
independent sources for each.



Further research Opportunities
 Document activity and correlate with other variables (e.g. spring discharge,

presence of surface water, rainfall, water temperature differentials, water
chemistry).

 Attempt to identify with some degree of precision what surface feature(s) are
connecting with the conduit.

 Radiolocate “West deep” intrusion source on surface to determine if any
correlated surface feature are present nearby

Deep (>250 ffw) stratification
 Visibility in the large room known as “Middle Earth” appears to be correlated with

the strength and now duration of discharge. Prolonged high flow periods provide
clearer water with light haziness whereas sporadic seasonal rain follows by lower
spring flows significantly increase the presence of white haziness and stratified
water lenses in the room.

 A layering effect was noticed in the “Alph” tunnel where shallower portions (< 280
ffw) of the passage had more turbidity than parts deeper than 280 ffw. Below
approximately 300 ffw, the water has an “air clear” quality, free of all turbidity and
stratification.


Further research Opportunities

 Water sampling of these layers, cross-referenced with samples in similar
layers in Weeki may provide additional insight into the composition and
mechanisms producing these layers.

Fauna observations

Amphipods – activity noted in the 50-80ffw portion of the cave; activity noted at “The
Beach” in the room above the “Pleasure Dome” tunnel.
Isopods – activity noted in the 130-170 ffw section between “The Beach” and “Middle
Earth”
Crayfish – now thriving throughout shallow portions of the system < 150 ffw; none were
observed in “Middle Earth”, the “Alph Tunnel” or “Mines of Moria”. Prior to the extended
period of spring stagnation (2006-2008), the crayfish had not been observed shallower
than 120 ffw. This means their range has increased by approximately 1,300 feet of linear
passage.
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Further research opportunities
 Collect crayfish specimen to confirm species; determine if multiple species are

present.
 Continue to catalog distribution and concentrations throughout the accessible

cave system.

Mission Dives

Exploration in “Alph Tunnel”

In 1996, a team of divers from KUR discovered a deep passage in the south wall of the large
underground room known as “Middle Earth”. Starting at approximately 275 ffw depth, this
large tunnel proved to be the primary, if not exclusive source of the Florida Aquifer water
discharging at the spring. The passage was named the “Alph Tunnel”, after Coleridge’s
poem, “Kubla Khan” and to be thematically consistent with the “Pleasure Dome” attribution
previously given to the larger terminal room.

The “Alph Tunnel” continues to descend and increase in size as it trends in a southerly
direction. After a distinct step down to depths greater than 300 ffw, the passage becomes
exceedingly large, measuring more than 100 feet across and 50 feet high in places. The
previous limit of exploration was at approximately 1,800 feet from “Middle Earth”, a
remarkable achievement given the limitations of diving equipment and technology 15
years ago.

Advances in diving equipment technology, particularly rebreathers and diver propulsion
vehicles (DPVs), have allowed for longer and deeper penetration in many cave systems
than was safely possible 15 years ago. It was therefore decided as conditions improved in
2011 to attempt to continue exploration of the “Alph Tunnel”, in particular to discover if a
connection between it and the upstream conduit of the main Weeki Wachee Spring could
be found.

Once appropriate safety gas had been placed in the cave, a team of KUR divers went into
the “Alph Tunnel” to attempt to extend the known cave passage. At a pre-determined point,
they deployed an underwater transmitter for radiolocation purposes and then continued to
the limit of previous exploration. At this point the passage remained very wide at an
average depth of 310 ffw. Visibility varied from unlimited in certain areas to less than 80
feet in other areas: a layering effect was noticed where shallower layers of water in the
passage had more turbidity than deeper layers.


Further research opportunities

 Collect further data to facilitate research to determine why this layering is
occurring.

On reaching the end of the old exploration line at a distance of around 1800 feet from
“Middle Earth”, the team continued to explore in a southeasterly direction, hoping that if
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any passage was heading towards the main Weeki Wachee conduit it would lie in this
direction. The passage was more than 100 feet wide, and although the visibility would be
regarded as excellent in most caves, it was not good enough to be able to easily discern the
overall shape and direction of the passage (see discussion in the Water Quality Observation
section). Inevitably it took a number of attempts before the team managed to find the
correct direction to travel.

After nearly 500 feet of exploration, they came into much bluer, clearer water which led
into a large and very beautiful room to the northeast at 335 ffw depth, with pale silt on the
floor and white limestone walls. However it became obvious that this was a dead end as
there was no flow or signs of it in the room. After reeling back a few hundred feet the
correct direction was re-established to the southeast and approximately 200 feet of
additional exploration line was laid.

At this point, the continuation appeared to be blocked by a large rockpile, but there proved
to be passable space above it which showed passage continuing beyond. At this point the
team was at their planned turnaround and began the task of surveying the new exploration,
collecting the radiolocator beacon and travelling back to “Middle Earth” to start nine hours
of decompression.

Plans were made for a second dive to explore the “Alph Tunnel” which necessarily involved
a great deal of logistical forethought. However, before any further diving could be
attempted there the window of opportunity came to an end as flow from the spring
declined rapidly.

Discovery and exploration of the “Mines of Moria”

While plans were being made for a second push in the “Alph Tunnel”, there was discussion
among the team about the possibility of a siphon tunnel draining water from “Middle
Earth”. It seemed unlikely that the large amount of water clearly moving through the “Alph
Tunnel” could be exiting through the small entrance passages so it was thought possible
that there was an as yet undiscovered passage on the opposite (i.e. north) side of “Middle
Earth” from the “Alph Tunnel”. A team of divers therefore went to look for this potential
conduit starting from underneath the balcony where the “Far Earth” tunnel opens into
“Middle Earth”. Almost immediately they discovered a significant passage at 260-270 ffw
depth, trending 20 feet high and 60 feet wide, heading in a northeasterly direction. Because
of the limitations of their configuration for this preliminary reconnaissance dive, they
explored and surveyed only about 200 feet of new cave passage.

On the following dive, the team continued about 60 feet further before encountering a wall
of paleobreakdown which appeared to be entirely blocking the passage. This was thought
to be better tackled with a different equipment configuration on a later dive.

On the next dive the team found a way past the breakdown pile and entered new cave
passage still heading northeast. This then led into a large east-west room at 275 ffw depth
which unfortunately proved to be the end of the passage. Despite careful and repeated
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searching the team could not find a continuing passage from the room so they began the
survey of what had been explored already.

As confirmation of the dead end they had encountered, the disturbed silt on top of the
breakdown had not moved from where it was 10-15 minutes earlier, indicating that water
was not currently flowing in either direction through this passage. A total of 531 feet of
new cave passage was explored and surveyed; the new section was named the ““Mines of
Moria”” in keeping with the existing theme of names in the cave.

When the survey was plotted along with the main Weeki Wachee survey it was clear that
the “Mines of Moria” and the “Dead Marshes” tunnel in Weeki Wachee are pointing directly
at one another and are about 620 linear feet apart (indicated by the green line in Figure 5).
It is possible that these two passages have previously been connected but that a collapse
within the system has sealed it forever.


Further research opportunities

 Continue exploration from the Twin Dees side in the “Mines of Moria” and the
“Dead Marshes” Tunnel in Weeki Wachee to see if a definitive or
circumstantial connection between the tunnels can be established.
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Figure 5: All Surveyed Cave passages Overlay. This also shows the potential relationship
between the “Mines of Moria” and the “Dead Marshes” tunnels.
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Weeki Wachee Spring

Summary of Achievements

 Identified at least 5 possible leads for new exploration – two of these (to the west)
were eliminated and the other three could not be explored before the end of the
diving window.

 Performed 2 in-cave radiolocates to verify the accuracy of the existing cave survey
 Checked the large room at the end of the “F-well” tunnel and the deep section to the

east (“Mount Doom”) for possible ongoing passage – none was found.
 Completed the survey to the end of the “F-well” tunnel and resurveyed the

remainder of the tunnel back to the ““Mega T”” intersection (1,068 feet).

Introduction

As flow at the main spring fell in March, the team started making preparations for mission
dives including maintenance of the rope in the entrance fissure and familiarization dives
for new team members. As the spring output continued to drop, arrangements were put in
place to start mission dives.

Water Quality Observations

Deep (>250 ffw) stratification
2012 exploration team Andrew Pitkin and Brett Hemphill revisited several key areas of the
Weeki Wachee Cave system to confirm that ongoing passage was not present. During these
2 separate dives, several distinct differences in the overall water clarity of the water
throughout the cave were observed.

 A consistent, vague whiteish haziness (presumably a very fine particulate
suspended in the water) persists in all sections of the cave system when illuminated
by high intensity lighting.

 When entering into the large passage leading to the “Ashes-2-K Room” this haziness
increases significantly and stratifying lenses begin to be visible above 250 feet
scattered throughout the passage corresponding with the rocky contours’ of the
floor.

 Reaching the edge of the “Ashes-2-Kay Room” these sporadic lenses condense to
form a white stratified lens of zero visibility. Ascending above this layer at
approximately 230 feet, the visibility increases to 70 feet with a light green
coloration.

 By stark comparison, descending below 270 feet into the section of the cave known
as “Mount Doom” visibility increases to 200 feet, losing all visible signs of the white
haziness.
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Figure 6: Conceptual flow diagram for Weeki Wachee Spring.

Fauna Observations

Amphipods – none observed during report period
Isopods – none observed during report period
Crayfish – observed in the “Ashes-2-K” room. A single crayfish was seen just below 250
feet of depth on the edge of the Ashes-2-K room. Identification of this specimen has not
been determined.


Further research opportunities

 Collect crayfish specimen to confirm species; determine if multiple species are
present.

 Cross reference with species in Twin Dees spring.

Mission Dives

4.21.12: Brett Hemphill and Paul Heinerth, supported by the rest of the team, successfully
deployed a radio locator beacon at the “Dead Marshes” T which confirmed the in-cave
survey accuracy to just a few tens of feet. They then redeployed it at the “Mega T” some
3150 feet into the cave but unfortunately for some reason the signal could not be picked up
on the surface. Paul and Brett also checked out some leads noted on earlier dives between
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“Dead Marshes” and Mount Doom that may represent one or more possible deep passages
headed west, in the direction of Twin Dees.

4.28.12: Andy Pitkin went to the “Mega T” to replace the battery pack on the radio locator
transmitter. He scootered to the “Mega T” leaving enough time to check out the potential
westward leads in the main passage between there and the “Dead Marshes” tunnel on his
way back. Systematic searching showed that in fact this passage becomes a very large room
at least 150' in width which in the limited visibility (60-80') can be highly suggestive of
actual cave passage. Unfortunately no west-trending passage heading for Twin Dees exists
in this part of Weeki Wachee. There was at least one promising lead on the east side of the
passage beyond the “Dead Marshes” T which he did not have time to explore on this dive.

Figure 7: Diver decompressing in the Weeki basin. Andrew Pitkin on his last
decompression stop at 3am after a successful dive to replace the battery pack on the
radiolocator transmitter (photo by Matt Vinzant).

5.19.12: Brett Hemphill and Andy Pitkin entered the cave to push the current limit of
exploration at the end of the F-well tunnel. After dealing with some equipment problems
they arrived at the “Mega T” and picked up the radiolocator transmitter and continued
south along the “F-well” tunnel. The end of this passage ascends into a large room with a
central breakdown pile on top of which the old end of the line was tied off. They connected
a fresh battery pack to the transmitter and tied in a reel to begin exploration to the west,
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the direction identified in 2009 as being the possible continuation of this very large conduit.
The conditions in the room, as before, were less than optimal with significantly reduced
visibility in the room; a layer of turbid water with visibility of only 15-20 feet occupied the
top half of the room, compared with the 60-80 feet of visibility in the rest of the system.

Unfortunately there was no ongoing passage to the west, so they continued their
exploration into a low silty bedding plane passage to the southwest, but this unfortunately
ended after less than 200 feet. They returned to the center of the room and systematically
searched the perimeter of the room for any possible openings, but none were found.
Leaving the radiolocator transmitter there, they surveyed the “F-well” passage back to the
“Mega T”, apart from the last 200 feet into the final room, which has been named the
“Ashes-2-K” Room.

6.2.12: Brett Hemphill and Andy Pitkin went to “Mount Doom” to see if there was any
south-trending passage from the large steeply descending passage called “Mount Doom”.
They searched this to a depth of 368 ffw but were unsuccessful in finding ongoing cave
passage. They then travelled to the “Ashes-2-K” room, surveying the remaining few
hundred feet into the room and collecting the radiolocator transmitter and its battery. After
a final recheck of the room in case anything had been missed, the team started heading
back towards the exit.

On their way, they identified an opening in the east wall which looked promising, but
additional equipment problems used up their remaining bottom time and they headed for
the exit, confirming two possible leads for future exploration in the east wall of the ‘mega’
passage at around 2,600 and 2,800 feet from the entrance. Increasing local rainfall resulted
in a rapid increase in spring flow and this dive proved to be the last mission dive of the
2012 season. The three east-trending leads will be the priority for future exploration dives.

Survey and cave mapping

Using traditional in-cave survey techniques, the KUR dive team surveyed or resurveyed
more than 1,000 feet of previously explored passage. One priority for the 2012 diving
season was to confirm the accuracy of this and previous survey using a radiolocation
device. A submersible transmitter unit powered by a separate 12V underwater battery unit
can be detected on the surface using a dedicated receiver system. The electromagnetic field
generated by the transmitted is toroidal in shape and therefore when the cylindrical
transmitter unit is placed vertically underwater its location can be pinpointed by finding
the electromagnetic ‘null’ in the toroidal field. Unfortunately the field is easily distorted by
objects nearby that generate their own fields (e.g. electrical power lines) and metal objects
such as pipelines, making detection of a null point difficult or impossible.

Given the limited dives available, the team identified three important potential location
points within the cave: the two major cave intersections south of the entrance at the “Dead
Marshes” T and the “Mega T” (see figure 5) and the most southerly limit of exploration in
the “Ashes-2-K” room. Two attempts were made to locate the “Mega T” on the surface using
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the radiolocator system but it was impossible to find a reliable null point. This was almost
certainly due to its proximity to the US19 roadway and a metal pipeline running alongside
it. However, the locates at the “Dead Marshes” T and the “Ashes-2-K” room were successful,
confirming the accuracy of the in-cave survey to within a few percent.



Further research opportunities
 Continue exploration from both the Weeki Wachee side and the Twin Dees

side to identify one or more still active connecting passages between the two
systems. While both discharge from the Floridan Aquifer, this would indicate
the two systems are a single, large system sharing a common conduit source.

 Secure definitive evidence that the F-Well casing intersects the surveyed
passage. This is currently presumed to be near the “Ashes-2-K” room.
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